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Prologue
In February of 1981, I was informed that my patient scheduled
for the following week was a 35 year old woman with probable Meniere's
disease. So, my silent reaction was "Oh, Meniere's disease—that's
just vertigo and fluctuating hearing loss—it shouldn't be too con
fusing." I figured I would rely on my Katz book for a list of case
history questions. I soon discovered that there was no such case
history questionnaire available in any of my books. I asked Dr.
Kaffin for assistance. He promptly pulled out two huge files bursting
full with articles. I thought hew could I possibly read all that in
one weekend? Panic sank in further when I began to realize that Meniere's
disease could easily be confused with other disorders. So, basically my
interest in Meniere's disease began out of fear!
I plowed through many articles, yet, never came across one which
outlined pertinent case history questions. Therefore, I was forced to
compile my own list. The patient I saw turned out to be a woman I knew
from the University gym. She was subsequently diagnosed as having
Meniere's disease by Dr. Rossi, M.D. Consequently, every time I saw
her in the gym that quarter, she would ask me if her most recent symptom
should be of concern. This questioning of hers prompted me to begin my
own file on Meniere's disease. I have been writing to various authors
since that time requesting copies of their articles.
Several months later, a girlfriend of mine phoned me to tell me
that her father had Meniere's disease. This friend just happened to be
a nurse, and she wanted to know very specific details of the disease.
I was embarrassed that I couldn't offer her a great deal of knowledge.
I found tliat when a person questioned me, I was expected to know the
causes, audiametric findings, names of drugs and medical treatments.
This was also the case when I began my work in Portland. The inter
disciplinary team was the key to success at Crippled Children's Division.
Through staff meetings and daily work I was expected to be familiar with
the underlying aspects and terminology of occupational therapy, physical
therapy, psychology, pediatric medicine, etc. It was important to under
stand the various entities of many diseases.
It was for these reasons that I wanted to gain an indepth know
ledge of Meniere's disease. The purpose of my research was to put together
all my findings into a format similar to a chapter in a book. It was my
hope that other students of audiology could read this paper and come to
a closer understanding of this mysterious disease. After researching a
major portion of this paper, I came across a book comprised of articles
presented at the November, 1980 Otolaryngology Conference on Meniere's
Disease. It was a very satisfying feeling to read that book with ease.
But, better yet was the feeling of knowing that most of the information
in that book could be found in the paper I composed myself.
After extensive research, I felt confident about having a thorough
understanding of this malady called Meniere's disease. Initially, I had
wanted to do sane audiametric testing on patients. I was eager to use
i

the case history questionnaire to see how many itons seemed pertinent.
However, due to time limitations and scheduling, I realized I couldn't
wait for a Meniere's patient to stumble in to see me. A suggestion was
made that I could obtain the same information by studying past case files.
I learned that Dr. Schliuning, a known authority on surgical procedures
for Meniere's patients, was part of the medical staff at the University
of Oregon Health Science Center. He gave me permission to explore the
medical files of old patients and to observe Electronystagmography
testing on new ones. I found it very exciting and interesting to look
through all these files and come to understand the natural disease pro
gression of various individuals. Some files contained data reaching
back twenty years or more. To be honest, I was a little dismayed at
the disorder of these files. I found forms only partially complete
or pertinent information just written on scraps of paper. I became
acutely aware of the importance of organized data collection. From
this chaos, I selected four of the most interesting cases. My goal was
to choose one classical case and three challenging ones. I wanted to
emphasize the need for differential diagnosis. Studying these four
cases enabled me to finally put together the sequence of case history
questions asked, the order of special testing required and subsequent
medical treatment based on the individual medical picture.

ii
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PART I: LITERATURE REVIEW

V.

Introduction
It has been said of Meniere's disease that pen should not be
put to paper until the writer has a full twenty years experience and
study of the malady. However, the author of this paper chose to ignore
this statement, and instead listen to Arenberg who described Meniere's
disease as one of the most intellectually stimulating and challenging
medical problems today.

Meniere's disease appears to remain a mystery

to the medical profession.

The purpose of this paper is to give the

reader, who has a background in comnunicology, a better understanding
of this disorder called Meniere's disease.
The symptom-complex first described by Meniere in 1861 is a
disease characterized by episodic true vertigo, fluctuating hearing
loss, tinnitus and aural pressure.

The underlying histological picture

is endolymphatic hydrops or dilation of the membranous labyrinth.
Meniere's disease is most often seen in patients between the ages of
30 - 60 years.

In 80% of the cases, the disease is unilateral and

usually affects the left ear. If the disease becomes bilateral, the
second ear is usally affected within five years of the first ear.
Meniere's disease is much more prevalent than formerly thought. The
incidence is approximately 46/100,000 which means that approximately
100,000 patients in the United States suffer from the disease yearly.
Part I of this paper discusses the signs and symptoms, etio
logy and pathophysiology of the disease. The most comron testing pro
cedures are described including audiometric testing, glycerol testing,
vestibular examinations, radiological surveys, and metabolic studies.
1
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These tests are performed as part of the differential diagnosis to help
rule out those diseases with symptoms similar to Meniere's disease.
Current rredical management and surgical procedures are reviewed. After
reading Part I one should be able to understand the terminology in the
case-history section of Part II. Four longitudinal cases of patients
with Meniere's disease are described. Based on the individual signs
and syrrptoms, one can see the order of special testing required and
subsequent medical treatment.

The similarities and discrepencies of

these findings are compared to the information discussed in Part I of
the literature review.
Signs and Symptoms
"We believe it is of paramount importance to describe
the clinical signs and symptoms of inner ear disease."
(Stahle, et al., 1981)
Harrison and Naftlin (1968) stated that the premonitory symptoms
include tinnitus, aural fullness, nausea, burning sensations in the
throat and numbness of the hands.

The attack associated with Meniere's

disease may include vertigo, nausea, vomitting, impaired vision, head
aches and hearing loss.
Rose (1971) defined true vertigo as the term used for any
hallucination of movement, no matter what its character.
one of the outstanding syirptoms of the disease.
attack is usually sudden and without warning.

Vertigo is

The onset of an

The attacks may occur

at irregular intervals of days, months, or years.
remain vertiginous for several hours or all day.

The patient may
Most patients will
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have several attacks each year. After many years the attacks are less
frequent and may completely cease.
Tinnitus may be the first symptom or warning of an attack. It
is usually worse in the affected ear.

Deweese and Harker (1979) re

ported the following generalizations could be made regarding tinnitus:
1)

Its magnitude is roughly proportional to the severity of hearing

loss, 2) it is less noticeable as Meniere's disease progresses and
eventually destroys the function of the inner ear, and 3) prognosis for
its improvement is better if treatment is instituted early in the course
of the disease.
The audiametric finding most often associated with Meniere's
disease portrays a unilateral, low frequency, fluctuating hearing loss
of cochlear origin and couplete recruitment.

Oosterveld (1980) sur

veyed 457 patients suffering from Meniere's disease and found the most
frequent types of hearing loss were a flat loss in all frequencies or
a dome-like loss. The hearing loss is unilateral in 80% of the cases.
If Meniere's disease is present for many years, both ears may become
afflicted.
Frequently the patient may complain of a sensation of full
ness or pressure in the ears.

This may occur intermittently with or

without direct relation to depression in auditory sensitivity and
vertigo attacks; or it can be present constantly. Patients often
think they have water in their ears which in reality is the symptom
of aural pressure.
Other common coirplaints are increased sensitivity to sound,
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diplacusis, headaches, nystagmus, and neck pain.
Etiology
"The etiology of Meniere's disease still remains
a mystery." (OKU, 1980)
Meniere's disease is considered idiopathic in nature in that
there is no satisfactory explanation to its cause.
have been cited in the literature:

Various etiologies

allergy, metabolic disorder, hyper

tension, influenza, syphilis, otitis media, arteriosclerosis, myxedema,
stenosis of the internal auditory canal, trauma, and psychological
disorder.

Dolowitz (1979) suggested that the basic causation of Meni

ere's disease lies in the central nervous system.
In 1972, Pulec stated that a specific etiology could be found
in 48% of patient's with Meniere's disease. However, his report never
stated the number of subjects tested.

To determine the reliability of

Pulec's findings, Schmidt, et al. (1979) investigated 53 patients with
confirmed Meniere's disease.

The authors found no specific etiology,

except in one case of syphilis (see table 1). Johnson and House (1979)
were able to determine a specific etiology in only one-third of the
patients in their study.

This study appeared to be more reliable in

that it spanned a five year period with extensive monthly testing on
95 patients.

The following results were obtained:

idiopathic endolym

phatic hydrops (64%), allergic reactions (14%), endocrine problems
(9%), acoustic trauma (3%), stenosis (3%), congenital or acquired
syphilis (0%), and psychological basis (0%).
Literature from the 1960's asserted that Meniere's disease
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Table 1

Specific etiology as reported by Pulec and
found in the Schmidt study
Pulec
(N=?)
Allergy
Congenital or acquired
syphilis
Adrenal pituitary
insufficiency
Myxedema
Stenosis of the internal
auditory canal
Trauma, acoustic or
physical
Combinations of
foregoing
Total

Schmidt, et al., 1979.

Schmidt Study
(N=53)

14%

3

7%

1

6%
3%

0
0

3%

0

3%

0

12%

0

48%

1 (2%)
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was a psychosomatic illness.

This concept has failed to achieve wide

spread popularity in current literature (Brightwell and Abramsam, 1975;
Pillsbury and Shea, 1979). Brightwell and Abramsam (1975) point out
that emotion is not an etiological agent but that emotional factors
can affect the severity of the symptoms experienced. It is well known
that attacks of vertigo cause anxiety and; therefore, the individual
with Meniere's disease is living in constant fear.
Very little evidence is available regarding possible problems
which provoke endolymphatic hydrops.

It has been hypothesized that

constant pathological lesion of the inner ear such as ossification or
fibrosis rray be a cause. The pathogeneses of endolymphatic hydrops
can only be hypothesized at present (Arslan, 1977;, Oku, et al., 1980;
Paparella, et al., 1979). Paparella, et al., (1979) studied 20 temporal
bones with presence of hydrops and evidence of otitis media. These
results showed hydrops in the apical turn in all 20 cases. These
authors suggested that products of chronic infection from the middle
ear cleft, especially enzymes probably pass through the round window
membrane causing serous labyrinthitis.

This perilymph toxicity could

then be transmitted to endolymph, possibly affecting striavascularis
function and eventuating in endolymphatic hydrops.

The most unusual

and interesting finds was that silent otitis media is more likely the
cause of endolymphatic hydrops than clinically appearing otitis media.
Pathophysiology
"Almost every clinician has his own concept of what
Meniere's disease is or should be." (Balkany, 1980)
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The pathophysiology of Meniere's disease is dilation of the
membranous labyrinth, more commonly known as endolymphatic hydrops
(EHY). Housed within the msmbranous labyrinth are the vestibular
receptors:

the otolith organs and the semicircular canal. The reader

is referred to appendix A for a review of the anatomical structures of
the membranous labyrinth.
Generally speaking, a great deal of the pathophysiology still
remains a puzzle.

What retrains uncertain is the cause of the hydrops.

Recent data indicates that the anatomic and physiologic intact endolym
phatic sac (ELS) and endolymphatic duct (ELD) are requisite for long
term maintenance of normal inner ear fluid physiology (Rizvi and Smith,
1981).

Under normal resting conditions most endolyirph production and

absorption occurs in the organ of Corti, utricle, saccule, and semi
circular canals.

The endolymphatic sac absorbs very little endolymph.

Yet, the endolymphatic sac takes on an important role under abnormal
conditions such as trauma or stress.

These previous situations cause

excess production or reduced absorption of endolyirph which must be
absorbed by the endolymphatic sac.

So, in essence, the endolymphatic

sac is an overflow or excess endolymph absorption system. If the
endolymphatic sac is not adequate, or the endolymphatic duct is narrow
or obstructed, excess endolyirph will not be absorbed and endolymphatic
hydrops results. Shea and Bowers (1979) suggest that perhaps in some
people the endolymphatic sac is small but adequte until an inflammatory
process in the mastoid or inner ear causes scarring. People with a
small endolymphatic sac may be destined to develop endolymphatic hydrops.
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With increasing age, a natural reduction in circulation occurs and the
capacity to absorb excess endolymph becomes inadequate from the now
anatomically inadequate sac.
Harker (1979) stated that the dilation of the endolyirph-containing structures occur irainly in the scala-media but also in the saccule
and pars superior.

Eeissner's membrane in the cochlear duct may be

stretched and bulged into the scala vestibuli to contact its wall or
may even obliterate it (see Appendix B). Herniation (abnormal pro
trusion) of Eeissner's membrane through the heliocotrema into the
scala tyrnpani may occur.

Dilation of the utricle is irainly at its

juncture with the semicircular duct ampullae. Structures normally
filled with perilymph may be encroached by endolyirph-containing structures
and this results in an outpouching in both vestibular and auditory mem
branous labyrinth structures.
In most instances the sensory elements of the macula of the
utricle and saccule and crista of the semicircular canals appear normal
even in longstanding, advanced Meniere's disease.

There are no con

sistent abnormalities in the tectorial merrbrane, stria vascularis, and
spinal and vestibular ganglion (Sade, 1981).
Very little conclusive information is available regarding the
true pathophysiologic picture.

Tbnndorf (1980) stated that much of the

current information is gathered from post mortem studies which does not
represent a true histological picture.

Black and Kitch (1980) believe

that a great deal of prospective work must be done in order to sort
out all the variables encountered in subjects with Meniere's disease.
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That goal will best be accomplished by first establishing a better under
standing of the pathophysiology of Meniere's disease.

In March of 1981,

Sade discovered an unusual case of attic cholesteatoma destroying the
greater part of the semicircular canals. He thinks that this case and
others like it may throw indirect light on the current thoughts concern
ing the pathogenesis and therapy of Meniere's disease.
Diagnostic Tests
"What is the poor otologist to do when the patient
with Meniere's disease comes to him?" (House, 1980)
When a patient complains of vertigo and hearing loss, one opens
Pandora's box, unleashing a multitude of possible differential diagnoses
and diagnostic tests.

The evaluation of the patient with Meniere's

disease symptoms should consist of audiametric testing, vestibular
assessment, radiologic surveys and metabolic studies.

The audiological

testing is performed to determine the degree of hearing loss and nature
of the hearing loss.

The vestibular assessment clarifies the presence

of an organic lesion affecting the vestibular system.

Radiologic sur

veys of the temporal bone, mastoid and internal auditory canals help
rule out the presence of lesions. Abnormalities found in any one of
these areas alerts the physician to seeking additional data. The
metabolic evaluation can be initiated after cerebellopontine angle
tumors and other life threatening lesions are ruled out. The depth
of evaluation appropriate for an individual patient is determined by
the team of professionals managing his/her case.
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Audiametric Testing
Audiarretric tests are important in the diagnosis, and in ad
dition, are not invasive and produce relatively no adverse side effects
or discomforts. Auditory tests allow for a more clear-cut distinction
among middle ear, cochlear, and retrocochlear lesions.
It is crucial that the audiologist obtain an accurate and de
tailed case history. Adams, et al. (1978) stated that the history is
the most important part of the workup.

Table 2 describes a list of

pertinent case history questions developed by this author. This case
history form is not intended for use as differential diagnostic device.
The form consists of those questions which the author feels would be
useful when interviewing a patient with possible Meniere's disease.
In the early stages of the disease one usually finds a low
frequency, unilateral, sensorineural hearing loss.

The patient may not

notice the hearing loss, especially if vertigo is extremely bothersome.
As the disease progresses, the audiametric configuration changes to a
moderately flat or high-frequency sensorineural loss (see Table 3).
One of the keys to diagnosing Meniere's disease is to document the
fluctuation in pure-tone thresholds over time. Testing should also be
performed prior to and following any surgical procedures.
Results from speech discrimination tests administered in quiet
do not clearly differentiate sensory from neural impairments.

Johnson

and House (1975) studied 95 patients with Meniere's disease and found
59% had a score of 82-100%, 34% had a score of 32-81% and only 7%
scored 0-30%.

11
Table 2
Medical History Data
VERTIGO:

must be true hallucination of movement. Onset,
degree, duration frequency, precipitating factors
of diarrhea, nausea, vcmitting, excess perspirationwas it preceded by infection, drug use, trauma.

DIZZINESS:

light-headedness, faint, unsteady, degree, duration,
frequency, severity.

TINNITUS:

Duration, frequency, pitch, which ear, severity,
description.

HEARING LOSS:

presence, past history, family history, fluctuation,
tinny sounds.

AURAL PRESSURE:

fullness in ears, feeling of water in ears,

RECRUITMENT:

sensitivity to loud sounds.

GENERAL HEALTH:

current illness, current medication, use of birth
control pills.

MEDICAL HISTORY:

multiple sclerosis, neurologic disorders, diabetes,
seizures, arteriosclerosis, low-blood pressure,
metabolic disorders, syphilis.

NECK PAIN:

pain situated in the neck region.

VISION CHANGES:

opthamological disorders.

DIPLACUSIS:

pitch changes.

HEADACHES:

onset, tension related, history of migraines.

ALLERGIES:

food, grasses, ever been tested for.

EARACHES:

current, past, treatment for.

STRESS:

onset of attacks related to life stresses.

BURNING IN THROAT:

sensation of.

AURAS:

warning signs before an attack.

NUMB HANDS:

sensation of.

DIET:

changes in, salt intake,

WATER RETENTION:

problems, birth control pills.

NOISE EXPOSURE:
HEAD TRAUMA:
OTHER COMPLAINTS:
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Table 3
AUDIOMETRIC FINDINGS
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Example of patient's audiogram with Meniere's disease taken on two dif
ferent occasions. Note the radical fluctuation within months of each
other. Discrimination scores also reflects fluctuation. (Courtesy of
Department of Otolaryngology, St. Joseph's Hospital, London, Ontario,
Canada.)
Prescod, 1978.
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Olsen, et al. (1975) stated that lesions at any point in the
auditory system from cochlear through temporal lobe could result in
narked reduction in speech discrimination in white noise. In patients
with cochlear involvement, low frequency hearing impairment apparently
disturbs speech discrimination in noise more than do cochlear lesions
resulting in high-frequency loss.

Thus, since Meniere's disease often

presents low frequency involvement, speech-in-noise is a test to be
considered by the audiologist.
Johnson and House (1979) found that out of 77 patients with con
firmed Meniere's disease, 92% had a Short Increment Sensitivity Index
(SISI) score in the range of 75-100%.

Owens (1971) demonstrated that a

very strong correlation exists between Meniere's disease and a positive
SCSI when he found a positive SISI in 100% of 57 patients.
The Alternative Binaural Loudness Balance test (ABLB) is another
strong diagnostic tool.

Hood (1969) reported that in 424 cases of

Meniere's disease, recruitment was present in all and conplete in 415
patients.

The absence of recruitment in an ear with sensorineural loss,

may be indicative of an VIII nerve pathology.
If further confirmation of cochlear involvement is necessary,
the audiologist iray decide to perform Bekesy testing.

A cochlear path

ology will most likely result in a type II Bekesy tracing. Olsen and
Noffsinger (1974) studied 28 patients with confirmed Meniere's disease
and found a type II tracing for 26 patients and a Type I tracing for 2
patients. Johnson and House (1975) confirmed this finding with 95
patients where 84% showed a type II tracing and 16% showed a type I.
Patients with Meniere's disease will generally not show any
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ahnrvrrral adaptation to loudness during tone-decay testing. Sorensen
(1962) administered tone-decay tests to 61 patients with Meniere's
disease and 12 patients with cerebellopontine angle tumors. He found
only one patient with Meniere's disease who demonstrated pronounced
adaptation while all 12 patients with neural involvement showed ex
cessive decay. Similar results were obtained by Olsen, et al, (1974).
It is this author's belief that acoustic-irrpedance testing,
including acoustic-reflex decay should be an important part of any
evaluation.

Acoustic-irrpedance is a rapid and cost-efficient pro

cedure useful in the differentiation of sensori from neural lesions.
In summary, the battery of audiametric test results will indi
cate a cochlear impairment in patients with Meniere's disease.

The

most common findings will be fluctuating pure tone thresholds, a
positive SISI, recruitment, a type II Bekesy and no significant tone
decay or acoustic-reflex decay.

If the audiologist has reason to

believe a retrocochlear pathology may exist, further site-of-lesion
testing should be carried out. These findings should be reported to
the attending physician in order to determine the need for other
diagnostic tests.
The Glycerol Test
The glycerol test is extremely useful in the diagnosis of en
dolymphatic hydrops when the diagnosis is otherwise not clear. This
is of special importance for those patients with cerebellopontine
angle tumors that present synptoms similar to Meniere's disease.
Glycerol is an osmotic diuretic which extracts extracellular fluid
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from the inner ear as well as all other body spaces.

Glycerol is

orally administered in an amount determined by the patient's body
weight.

The theory purports that intralabyrinthine pressure will be

reduced following ingestion of the glycerol. Subsequently, the audio
logist should see substantial transient improvements in pure-tone and/
or speech discrimination results usually concurrent with a decrease in
tinnitus and fullness.

The criteria for improvement range from a 10

to 15 dB inprovement in pure-tone thresholds at one or more frequencies
(250 - 800 Hz) or a greater than 12% increase in speech discrimination
scores.
The glycerol test is also helpful in determining a patient's
candidacy for the insertion of a unidirectional inner ear valve implant
performed to improve hearing and relieve vertigo.

The patient with a

positive glycerol test will have a 30 to 40% chance of having better
postoperative hearing and an 80% chance of being free from vertigo
(Sauer, et al., 1980). A positive glycerol test would also indicate
that a labyrinthectorny is not justified, as the patient has potential
for improved hearing and absence of vertigo. Snyder (1971) concluded
that the glycerol test is a sinple, rapid method for separating patients
with "early" reversible Meniere's disease from those in the irrever
sible end stage of the disease.
Electronystagmography (E.N.G.)
When a patient complains of vertigo one must realize that
balance and equilibrium depend on four body systems:
cerebellar, proprioceptive and visual.

vestibular,

The examiner of the patient
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must consider each of these systems as a potential disability source.
The vestibular system monitors the position and movement of the
head and sends this information to servomechanisms, which use it along
with other sensory systems, to control body movements. The technique
used for evaluating vestibular function is termed Electronystagmography.
Electronsystagmography allows for a permanent record of the nystagmus
motions of the eyes while they are closed and open. The purpose of the
electronystagmography is to help differentiate between a possible problem
with the peripheral vestibular system or the central nervous system.
Electronystagmography testing does not allow for distinctions between a
vestibular nerve lesion or a labyrinthine lesion.

The electronystagmo

graphy examination nay consist of any of the following tests:

gaze,

saccade, tracking, optokinetic, positional, Hallpike and caloric.
Central lesions would reveal abnormal results for those tests involving
the visual system such as the saccade, tracking, optokinetic and gaze
tests. Peripheral lesions will demonstrate horizontal gaze nystagmus,
direction-fixed positional nystagmus, benign paroxysmal and abnormal
caloric results.
1t> gather a more complete understanding of the testing procedures
and results the reader is referred to an excellent text by Barber and
Stockwell (1976).
Radiologic Surveys
Conventional x-rays of the temporal bone provide information
regarding the mastoid, middle ear, labyrinth and internal canal. The
attending physician will decide which views should be taken.

Mastoid

x-rays reveal the degree of mastoid air cell development and the corre
lation to degree of previous middle ear infection.

A long-standing
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inflammatory process in the middle ear and mastoid process can be radiographically documented. Stenvers and Towne views through the temporal bone
are necessary for any patient who conplains of vertigo, tinnitus or
hearing loss. The Stenvers films are examined for differences in the
diameter and contour of the two sides of the internal auditory canal and
condition of the labyrinth. Hie Towne view permits examination for the
erosion of the petrous pyramids and internal auditory canal on the same film.
Polytomograms are performed when a more detailed view of the
temporal bone is required. Tomograms are standard frontal tomographic
sections through each petrous apex. The purpose of the tomograms is to
localize the external aperature of the vestibular aqueduct and to ex
clude other diseases. The tomograph is also used to predict the size
and location of the endolymphatic sac at surgery.
Computerized transaxial tomography or C.T. Scans enhance the
efforts to locate an intracranial-space-occuping mass.

With this tech

nique it is possible to obtain a cross-sectional image through almost any
level of the head and neck. These surveys are usually reserved for those
cases in which there is strong supporting evidence for a retrocochlear
lesion.
The physician makes the final decision as to which of the sophis
ticated and more costly techniques to choose.
Metabolic Studies
Any patient with a sensorineural loss of unknown etiology, es
pecially those with Meniere's disease, should have a metabolic

evalu

ation.

There is a multiplicity of causes of abnormal metabolic pro

cesses.

Under sufficient stress of any kind a heavy load is placed
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upon the body chemistry, especially the endocrine system. Metabolic
disorders can disturb the delicate balance in the inner ear and produce
fluctuating hearing loss.

Diabetes, hypothyroidism, smoking, heavy

salt intake, fluid retention, and allergies have all been related to
Meniere's disease.

Investigations should be made regarding the patient's

nutritional intake, glucose and carbohydrate metabolism, and adrenal
and thyroid function.

The interested reader is referred to Currier

(1980) for further description of metabolic studies.
Differential Diagnosis
A careful history and combination of the aforementioned testing
procedures should be utilized to make a differential diagnosis.

Hie

audiologist must be aware that various other diseases mimic the synptoms
of Meniere's disease. One should not jump to the conclusion of Meniere's
disease when the patient complains of vertigo, as numerous books have
been written on "the dizzy patient."

Meniere's disease must be separated

frctn all other causes of vertigo listed in Appendix C.

In particular,

it must be distinguished from central causes of vertigo, and from other
peripheral labyrinthine diseases.

It is especially critical to dis

tinguish it from acoustic neuromas which may masquerade as Meniere's
disease.
Disorders of the Labyrinth
Attacks of vertigo may occur in chronic suppurative otitis
media with a small and almost unrecognizable perforation.
i

toma may be present and invade the mastoid.

A cholesteo-

If a fistula forms in the
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horizontal semicircular canal, the pressure on the tragus or external
may cause vertigo or nystagmus.

Vertigo is not uncommonly associ

ated with the hearing loss and tinnitus of otosclerosis or late con
genital syphilis.

Likewise, it is well known that ototoxic drugs such

as quinine, streptomycin and kanamycin bring on tinnitus, vertigo and
impaired hearing.
Intracranial Lesions
Meniere's disease is not associated with pain or loss of con
sciousness. Therefore, if a vertiginous patient has these symptoms,
one should suspect a central nervous system disease.

Acoustic neuromas

usually arise from the vestibulur nerve near Scarpa1 s ganglion in the
internal auditory meatus and, consequently, vestibular acuity may
become depressed. The patient with an acoustic neuroma will complain
of persistent imbalance

which is not the same as the true vertigo of

Meniere's disease. In addition, the hearing loss and tinnitus are
slowly progressive with an acoustic neuroma.
Vestibular neuronitis can be differentiated from Meniere1 s
disease in that the vertiginous attacks are not brought on by assuming
a certain head position and there is no hearing loss or tinnitus.
Cogan's syndrome is nonsyphitic disease associated with audiovestabular symptoms and can be differentiated from Meniere's disease by
the almost simultaneous involvement of both ears, the rapidly pro
gressive loss of cochlear and vestibular function, and the signs and
symptoms of a systemic disease.
Basilar impression is a combination of bony, vascular and
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neural malformations in the craniocervical region and may be primary
inherited or secondary acquired. Otologically it can mimic Meniere's
disease with nystagmus, hearing impairment and vertigo.

The diagnosis

of basilar impression is made on lateral x-ray films of the skull base,
tomography of this region and in some cases computerized-axial tomo
graphy.

Elies and Plester (1979) emphasize the importance of basilar

impression in the differential diagnosis of Meniere's disease.
Multiple Sclerosis
The beginning symptoms of multiple sclerosis may closely resemble
Meniere's disease with severe vertigo associated at times with little or
no abnormalities in the central nervous system. The plaques of this
derny1inating disease may ocfcur in the vestibular system.

Dizziness in

the form of postural vertigo and imbalance has been reported to occur
in up to 75% of patients with multiple sclerosis due to involvement of
the vestibular nuclei-cerebellar complex. Associated nystagmus may be
horizontal or vertical which makes the diagnosis difficult. The patient
may report a history of numbness, paresthesias, diplopia and diminished
vision.

Multiple sclerosis rarely causes sensorineural hearing loss;

however, occasional hearing loss and tinnitus may occur.

Audiometric

testing, such as tone-decay, should reveal retrocochlear signs.
Disorders of Cerebral Hemispheres
Organic lesions of temporal lobe areas are associated with a
high incidence of vertigo.

Migraine headaches and a past history of

head injury are also associated with nausea and vertigo.

The aura of

motor-cortical epilepsy or of that affecting the basal ganglia may be
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purely vestibular.
Metabolic Disorders
Shea and Kitabchi (1973) reported that various metabolic dis
orders such as abnormal glucose, excessive smoking, thyroid problems,
fluid retention, and allergies may be associated with fluctuant hearing
loss.

Updegraff (1980) emphasized that the most common and most over

looked cause of vertigo may be an impairment of carbohydrate and insulin
metabolism as seen in diabetes mellitus.

Multiple causes of auditory

and vestibular symptoms can be identified in patients with chronic
renal disease as well.
Treatment
Once the medical team has clearly ruled out other disorders,
treatment for the Meniere's patient can be initiated. Treatment goals
have distinctly changed in the past few years with the previous emphasis
on relief of vertigo. The errphasis in therapy is now directed toward
preservation of hearing (Arenberg, 1978). This shift occurred with the
awareness that vertigo will be relieved in about 80% of the cases
either in the natural disease process or endolymphatic sac surgery.
Treatment will initially consist of non-surgical medical manage
ment.

If the patient does not respond well to this within approximately

a year, surgical procedures are considered. There have been dozens of
treatments proposed to cure, control or alleviate Meniere's disease,
but none have withstood the test of time (Sade, 1981). If anything,
remedial procedures temporarily relieve the symptoms rather than
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affecting a cure. These medical and surgical treatments are summarized
in table 4.
Medical Therapies
"I think that if we sit as a jury of honest judgest
looking on the results, I doubt we could approve one
single drug in the treatment of Meniere's disease."
(Schucknecht, 1980)
Non-surgical, or conservative medical management is usually the
first route taken in the treatment procedure.

Frcm the review of the

literature, it appears that diuretics, low-salt diets, vestibular sup
pressants and all other forms of conservative management may slow the
process, but they are not effective for long-term treatment (Arenberg,
1978; Weintraub, 1976). Consequently, the physician must ccme to some
conclusion as to which of the following treatments will achieve maxi
mum benefit for the patient.
The use of vasodilators is based on the belief that labyrinthe
scheama is of importance in Meniere's disease. These drugs may include
nicotinic acid, B-pyridyl carbenol, B-histine, and cyclandelate.
The administration of streptomycin will interrupt the flow of
afferent impulses which signal to the brain the episodic disturbances
of labyrinth function; therefore, depressing the vestibular response.
The hormonal system governing water and electrolyte balance
of the body and general circulation has a role in the circulation of
the labyrinth.

Dietary factors may influence the hormonal status which

adjusts to achieve homeostasis.

The "Furstenberg diet" is almost

always prescribed for the Meniere's patient.

The Furstenberg regimen
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Table 4
MEDICAL AND SURGICAL TREATMENTS
FOR MENIERE"S DISEASE
MEDICAL:
Sedatives
Anticholinergics
Vitamins
Vasodilators
Histamines
Antihistamines
Control of body fluids
Allergy management
jyfetabolic therapy
Endocrine therapy
Physical therapy
"Shotgun" therapy-combination of medical therapies
SURGICAL:
Labyrinthectomy
Eighth nerve section
Alcohol injection into the labyrinth
Ablation of the vestibular labyrinth
Syirpathectcrny and ganglion block
Fistulisation of the membranous labyrinth
VESTIBULAR ABLATION WITH DRUGS:
Streptomycin
Sodium chloride crystals applied to round window

Schukneckt, H., 1978.
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consists of an 800-100 mg. sodium diet, avoidance of preparations high
in sodium and use of diuretics.

The diuretics are used in an attempt

to dehydrate the endolyiriphatic spaces.

Boles (1975) studied 163 patients

who were on a strict Furstenberg diet.

He found 63 patients demonstrated

an excellent response to the treatment and 26 showed good responses.

An

excellent response was defined as no further spells in one month, and
good was defined as a decrease in severity of the attack and occurrence
no more than three times in one month.
Shea and Kitabchi (1973) recommended the following procedure for
the treatment of fluctuant hearing loss: complete bed rest, low-salt
and low-calorie diet, and cessation of tobacco and drugs (especially
birth-control pills). In addition to this the patient must complete
the following rigorous procedure:
and 95%

inhalation of a mixture of 5% CO^

for thirty minutes, four times a day to increase blood supply

to the inner ear, hearing and positional electronystagmography tests
daily, and daily weighing of the patient to observe any diuresis.
Earlier treatment of the endolymphatic hydrops of the labyrinth
hopefully restores inner ear fluid dynamics by restoring the endolym
phatic sac to its normal function.

This in turn increases one's chances

for conservation or improvement in hearing as well as relief of vertigo.
Surgery
"One of the most important problems involved in
surgery of the endolymphatic sac is that of finding
it!" (Arenberg, 1977)
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Surgery is reserved for the patient who fails to respond well
to medical management and whose symptoms continue to disable hirtv/her
to the extent of disrupting the normal life style.

Numerous surgical

procedures exist including destructive operations, endolymph diversion
operations, denervation of the labyrinth and modification of the vascu
lature to the inner ear.
in Table 5.

An outline of these procedures can be found

The four most frequently performed surgeries are the endoly

mphatic sac operations, sacculotomy procedures, vestibular neurectomy
and labyrinthectomy.

These surgical procedures can be divided into

drainage and destructive operations.

Drainage procedures should save

or improve hearing and control vertigo.

Destructive procedures, as the

name implies, destroy hearing, yet should control vertigo.

The operation

selected depends on the degree of incapacitation from the disease and
current hearing status.
The purpose of the endolymphatic sac surgery is to correct endolym
phatic hydrops by providing drainage of excess endolymph from the inner
ear.

This surgery procedure was first proposed by Portman in 1926 to

relieve vertigo and maintain patency of the communication between the
sac and subarachnoid space.

The procedures may consist of: opening

the sac into the subarachnoid space through a plastic tube, simple
incision of the external surface of the sac, and insertion of a
plastic tube into the sac to drain endolymph into a mastoid cavity.
Many authors feel that early surgical drainage is effective, safe and
should be performed prior to irreversible dilation to the membraneous
labyrinth (Shea, et al., 1979; Arenberg, 1978). Current 1981 research

27
Table 5
Surgical Procedures for Meniere's Disease
I.

Destructive Operations
A. Surgical labyrintheetony

II.

III.

IV.

B.

Cryosurgery

C.

Ultrasound

Endolymph Diversion Operations
A.

Endolymphatic perilymphatic

B.

Endolynphatic-subarachnoid

C.

Endolymphatic-mastoid

Denervation of the Labyrinth
A.

Without concomittant labyrinthectany

B.

With concomittant labyrinthectomy

Modification of Vasculature to the Inner Ear
A. Cervical Sympathectomy
B.

Transection of the internal auditory artery

C.

Myosynangiosis

Snow and Kimnelman (1979).
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has demonstrated control of vertigo in 70 - 80% of the patients and
improvement in hearing in 25

- 31% of the patients who underwent

endolymphatic sac surgery (Arenberg, 1981; Maddox, 1981).
Early sacculotomy procedures began with Plester in 1958 and were
later expanded by Fick and Cody (Snow, 1979). Sacculotomy surgery is
based on the decompression of the hypersensitive saccular endolymph
into the perilymph of the vestibule with the hope that a "sheer" mem
brane across the saccular wound will help maintain pressure equilib\

ration.

This membrane supposedly will be more permeable and allow

filtering of the endolymph.

The sacculotomy procedure has the advantage

of a low incidence of "serious complications" with the exception of
hearing loss.
Any patient who has incapacitating spells of Meniere's disease
without fluctuating hearing loss and with residual hearing is a candidate
for a vestibular neurectomy.

This surgical process involves removing

the labyrinth and opening the internal auditory canal. All the branches
of the vestibular nerves between the brainstem and Scarpa's ganglion
are sectioned and divided.

Scarpa's ganglion is also removed to pre

vent a neuroma frcm forming on the cut edge of the vestibular nerves.
Following this operation, hearing acuity is often worse or lost totally.
The rate of other problems is low; yet, life-threatening (subdural
hematoma, hemiparesis, seizure disorders, and permanent facial paralysis).
Therefore, the patients age is an important consideration in this surgery.
The dura of the middle fossa becomes thin and is more easily torn in the
patient over sixty years of age.

Moreover, one must consider the older
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patient's ability to compensate for total loss of vestibular function
in one ear.
Surgical destruction of the labyrinth is performed only when
the frequency and severity of the symptoms reach a debilitating degree
and interfere with the individual's daily life, there are three basic
labyrinthectomy procedures:

seimcircular canal drill-out, horizontal

semicicular fistulization and transtympanic labyrinthectomy.

Although

relief from vertigo is usually high (80 - 99%), the hearing is often
completely lost.

PART II: CASE-HISTORY STUDY

Introduction
Four longitudinal case histories of patients with confirmed
Meniere's disease are described. These four patients were treated by
the Ear, Nose, and Throat Clinic at the University of Oregon Health
Sciences Center (U.O.H.S.C.) over the past seventeen years.

The

criteria for the selection of cases was based solely on which were
interesting and could be used as examples to show the diversity of
Meniere's disease.

In addition, these four cases contain enough data

in the medical files to be considered worth analyzing. The reader is
cautioned that these cases are neither representative nor classical
cases of Meniere's disease.
Each case presents a variety of signs and symptoms which are
discussed and analyzed.

It is interesting to note that each patient

presented different complaints; yet, he or she was still diagnosed as
having Meniere's disease. A comparison is made between the patients'
complaints and the signs arid syrrptoms found in the literature review.
Conclusions and clinical implications are drawn.
Each case is then analyzed as to why that patient was con
sidered difficult to diagnose.

In addition, the sequence of diagnostic

tests and subsequent results are discussed. Suggestions are made re
garding the needs for further diagnostic testing.
Based on the case history and diagnostic test results, the
reader can follow the medical treatments investigated for the indi
vidual cases.
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Case History - Patient #1: Mrs. S., age 50 years.

Difficult-to-

Diagnose Case.
Mrs. S. was a 50 year old female who presented a sudden, un
explained hearing loss in the right ear following a severe upper respira
tory infection, and a progressive loss in the left ear.

The history

sounded like labyrinthine hydrops, yet, it didn't have the classical
pattern of fluctuating hearing loss nor any vertigo.
At 17 years of age a head trauma brought on an attack of vertigo,
nausea, and vomitting.
twenties.

She experienced multiple ear infections in her

The sudden loss in the right ear occurred at age 28 following

a severe upper respiratory infection.
many allergy problems.

Throughout her life she has had

In 1977, her chief complaint was a hearing loss

in the left ear, aural pressure, and bilateral tinnitus.

Vasodilators

and diet control were prescribed.
Diagnostic testing over the next few months indicated that the
orgin of her problem appeared to be in question. E.N.G. findings
implied bilateral peripheral labyrinthine lesions as seen in bilateral
Meniere's disease or ototoxicity. Audiometric testing confirmed a
severe sensorineural hearing loss in the right ear. And testing in
the left ear indicated a moderate loss in the low frequencies sloping
to a severe, high frequency sensorineural hearing loss.

Absent

acoustic reflexes (500-4000Hz) and positive tone-decay (at 2000 and
4000 Hz) bilaterally were consistent with a retrocochlear pathology.
In contrast, a positive SISI score, AHLB, and reduced LDL were sug
gestive of a cochlear pathology. This inconsistency prompted further
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testing.

Plain films of the I.A.C. appeared normal and syirmetrical.

Orally administered glycerol produced an improvement in the pure-tone
average (by 10 dB) and an increase in speech discrimination scores (by

4&).
As of 1981, the patient still did not have any vertigo symptoms;
however, the hearing loss became fluctuant in nature.

The physician

felt that in his best judgement the Meniere's disease was based on
allergic problems.

No surgical procedures were necessary as the patient

progressed well under medical management.
Case History - Patient #2; Mr. Z., age 34 years. Classical Case.
Mr. Z. was a 34 year old male who showed the classical signs of
Meniere's disease: true vertigo, fluctuating hearing loss, roaring
tinnitus, and aural pressure.

This condition was stabilized with the

usage of histamines, nicotinic acid, diuretics and a salt-free diet.
Temporal laminograms were normal.
It was not until 14 years later that the syrrptoms returned.

Mr.

Z. expressed concern regarding the relationship of the tension in his
life and its association with the return of the disease.

Due to re

current and systematic vertigo of severe nature, left endolymphatic
surgery was performed.
years.

The patient was symptom free for the next two

After this time period, the attacks began to occur every three

days and lasted for 4-8 hours. At this point, he also complained of
constant roaring bilateral tinnitus, loss of balance, light headedness,
vomitting, nausea, headaches, and fluctuating hearing loss.
dition was exasperated by a change in body position.

This con

Audiometric testing
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revealed a moderate frequency loss in the left ear.

Positive SISI, re

cruitment, negative tonedecay, normal acoustic-impedance, no signifi
cant reflex-decay and type II Bekesy were consistent with a cochlear
involvement.

The medical treatment reccjnmended included diuretics,

antivert (anti-vertigo), Valium (for stress) and a strict Furstenberg
diet.

A decision was made to re-explore the left endolymphatic shunt

surgery performed several years prior.

This explorative surgery is

scheduled for the near future.
Case History - Patient #3:

Ms. E., age 27 years.

Difficult-to-Diagnose.

Ms. E. was a 31 year old woman who displayed syrrptoms of Meniere's
disease five years ago. Her case was unusual due to her inability to
distinguish which ear had the hearing loss and inconsistent E.N.G.
findings.
In January of 1976, Ms. E. experienced intermittent vertigo,
hand numbness, and general feeling of light-headedness.

In the next

few months, these attacks increased in severity and were accompanied
by bilateral tinnitus, nausea, and fluctuating hearing loss in the left
ear.

She did not seek medical advice. It was not until 1977, that she

admitted herself to an Emergency Ward due to a severe 8-hour attack.
The recommended treatment was diuril (diuretic), nicotinic acid, and a
low-salt diet.
In 1978, the attacks were occurring at three to four month
intervals and coincided with allergy problems.

She decided to consult

an E.N.T. specialist for more indepth testing. E.N.G. findings were
indicative of a right hyperactive labyrinth; however, poor tracking
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and optokinetic results suggested a central nervous system abnormality.
X-ray testing was performed due to the abnormal E.N.G. findings and the
patient's inability to determine which ear had the hearing loss.

Mastoid

and I.A.C. findings were normal. It was concluded that the patient
suffered from Meniere's disease in the right ear.

Diuretic therapy and

a salt-free diet were initiated. Periodic audiometric follow-ups for
the next three months were most consistent with a flat, moderate sensori
neural hearing loss in the right ear.
In 1981, the patient was no longer responding well to medical
management.

Caloric testing displayed a perversion to the right side

due to an acute vestibular episode or central abnormality.

It was the

physician's belief that Meniere's disease was the underlying cause of
these symptoms. However, abnormal E.N.G. findings called for further
testing.

Due to the past history, a C.T. scan was performed.

Because

C.T. scan findings were normal, a right endolymphatic shunt was per
formed in September, 1981.
Case History - Patient #4: Mrs. N., age 60 years. Difficult-to-Diagnose.
Mrs. N. was a 60 year old woman who presented such a puzzling
picture that her medical file is now used as a teaching case for interns.
She noticed a decrease in her hearing sensitivity over the past five
years.

This hearing loss became much more pronounced over the past

year (1977). The surrmer of 1977 was the first time she experienced
a feeling of notion which lasted several hours.

This progressed through

the fall and winter until the point where she felt unsteady and dizzy
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all the time. She was unable to turn rapidly for fear of falling. If
she moved her head backwards, she became extremely nauseated.

When

rolling over in bed, she was awakened by vertigo. Severe roaring
tinnitus and considerable noise intolerance forced her to terminate her
job.
E.N.G. tests revealed decreased left labyrinth function.

X-rays

of the mastoid cortex air cells and I.A.C.s were normal. Auditory
findings were most consistent with a cochlear pathology: Bekesy type I,
recruitment, contralateral acoustic-reflexes present bilaterally, no
significant acoustic-reflex decay bilaterally, and a positive SISI at
4000 Hz.

Pure-tone testing revealed a moderate, flat hearing loss for

the left ear and a mild-to-moderate hearing loss for the right ear.
Treatment consisted of Tigon (to prevent nausea), Darvon (pain killer),
diuretics, and a strict Furstenberg diet.

A walking cane was recommended.

For six more months the vertigo persisted at an intolerable
degree.

A left labyrinthectomy was scheduled; however, prior to surgery

normal thyroid function was assessed. The vertigo did not subside after
the left labyrinthectomy; therefore, a left vestibular nerve section was
decided upon.

All hearing in the left ear was lost as a result of the

nerve section (with the exception of 500 Hz at 95 dB HL).
The patient was synptom free for one year. She then complained
of severe headaches, neck pain, whirling vertigo, numb hands and memory
loss.

A battery of tests indicated normal neurological findings, de

generative spine disease, migraines, muscle-contracting headaches, and
Meniere's disease now on the right side.

Endolymphatic shunt surgery
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was performed on the right side. This left the patient with a non
functioning left labyrinth and a shunt on the right side.
When constant vertigo resurfaced one year later, three options
were open for the patient: 1) streptoirycin medical therapy, 2) reexplore arid re-open the right shunt or, 3) vestibular nerve section.
The re-exploration of the right shunt was elected. Four months after
surgery, the patient developed lower extremity edema and was rehospitalized for malabsorption.
Currently, the patient is constantly disabled by vertigo. She
has essentially no hearing in the left ear and a moderate, flat hearing
loss in the right ear. Her disability is severe enough that she is soon
to be scheduled for a right vestibular nerve section.
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Table 6
REVIEW OF ALL CASE HISTORY COMPLAINTS

#1

CASE

#2

#3

#4
Mrs. N.
60-64

NAME
AGE

Mrs. S.
50-54

Mr. Z.
34-51

Ms. E.
27-32

VERTIGO:
onset
acquired later
duration range
frequency

no
no
none
none

yes
yes
4-8 hours
once a year
3x daily

yes
no
yes
yes
10 min-8 hrs 3 hrs-constant
2x daily
once a day-constant

yes
no
yes
mild to
severe

yes
yes
no
mild to
severe

yes
no
no
profound

bilateral
constant
increased
w/attacks
roaring

bilateral
w/attacks

right
constant

Precipitated by:
nausea
none
diarrhea
none
vomitting
no
severity
none
TINNITUS:
ear
frequency

bilateral
w/attacks

sensation
HEARING LOSS:
history of
fluctuation
ear

type

dead right no
ear
no-later
yes
yes
left
left
not able
to tell
which ear
had loss
moderatemoderatelows
flat in
the lows
and severe
in highs

roaring
no
yes

decreased over
past 5 years
yes

right

first left,
later right

moderateflat

moderateflat

AURAL PRESSURE: yes

yes

no

no

RECRUITMENT:

yes

yes

severe

yes
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Table 6 (continued)
CASE

#1

#2

#3

#4

GENERAL HEALTH:

fine

fine

fine

poor: migraines
spine disease
malabsorption

MEDICAL
HISTORY:

none

none

none

migraines

NECK PAIN:

no

no

no

yes

VISION CHANCES:

no

no

no

no

DIPLACUSIS:
HEADACHES:
w/attacks
migraines

no

no

no

yes

no
no

yes
no

no
no

yes
yes

ALLERGIES:
onset/ w/attack

yes
yes

yes
yes

no
no

no
no

EARACHES:
current
past

no
yes-many

no
no

no
no

no
no

STRESS RELATED:

no

yes

no

yes

BURNING IN
THROAT:

no

no

no

no

AURAS:

no

no

numb hands

numb hands

NUMB HANDS:

no

no

yes

yes

DIET:
change in
heavy salt use

no
no

no
no

no
no

no
no

WATER RETENTION: no

no

no

no

NOISE EXPOSURE:

no

no

no

no

HEAD TRAUMA:

yes
age 17

no

no

no

no

no

no

memory loss

OTHER
COMPLAINTS:
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Results and Discussion of Signs and Symptoms
A review of all case-history complaints found in the present study
is in table 6. This review is the sane sequence as the case-history
questionnaire found in table 2, Part I.
Current literature states that Meniere's disease is most often
seen in patients between the ages of 30 to 60 years. In the present
study the age of

onset was slightly younger ranging from 27 years to 60

years.
Previous literature frcm the 1920's suggested that Meniere's
disease was a male dominant disease. This finding is not consistent with
the present study where three of the four cases were female.
The classical symptoms of Meniere's diesease consists of episodic
true vertigo, fluctuating hearing loss, tinnitus, and aural pressure.
Case 2 presented all four classical signs at the onset of the disease.
Yet, it appeared that the onset of complaints from a Meniere's patient
would not always consist of these four symptoms (see table 7). Case 1
initially complained of bilateral tinnitus and aural pressure, but not
vertigo, dizziness or fluctuating hearing loss.

Case 3 presented only

vertigo and numb hands, whereas Case 4 presented only vertigo and fluc
tuating hearing loss.

In summary, 3 out of 4 had vertigo and fluctuating

hearing loss and 2 out of 4 had tinnitus and aural pressure.

Eventually,

the remaining two cases experienced tinnitus, but not aural pressure.
The author did not find any information in the literature regarding
the length of time it usually takes for other signs and symptoms to evolve.
In the present study, secondary or later acquired symptoms varied from a
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time period of five months to fourteen years! (see table 7).
Harrison and Naftlin (1968) stated that patients will often
have warning signals prior to an "attack." Ihese syrrptoms include
tinnitus, aural fullness, nausea, burning sensations in the throat,
and hand numbness.
hand numbness.

Case 3 and 4 experienced an aura in the form of

At no point did any of the four cases have burning in

the throat.
True vertigo was defined as any hallucination of movement.
Three cases had vertigo at the onset of the disease which last frctn
four to eight hours.

These attacks often included nausea and vomitting.

Only Case 4 was eventually disabled by vertigo for twenty-four hours.
Cases 1 and 3 suffered from tinnitus during an "attack" period. Cases
2 and 4 had constant roaring tinnitus. Cases 1, 2, and 3 had bilateral
tinnitus in agreement with the literature. Case 4 had right ear tinnitus.
The classical audiometric finding is a unilateral, low frequency,
fluctuating hearing loss with complete recruitment. See table 8 for a
review of the audicmetric findings. Past studies show the hearing loss
is most often in the left ear.

This study revealed that 3 of the 4 cases

had a left ear hearing loss (Cases 1, 2, and 4). Prior to surgery all
cases had a moderate, sensorineural hearing loss.

Case 2 had a classi

cal moderate, low frequency hearing loss. Cases 3 and 4 had a moderate,
flat hearing loss.

And Case 1 had a moderate loss sloping to a severe

high frequency loss.

Fifty percent had recruitment.

The general health of Cases 1, 2, and 3 was fine.

Patient 4 was

found to be in poor health including degenerative spine disease, memory
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Table 7
CASE

#1

#2

#3

#4

NAME:

Mrs. S.

Mr. Z.

Ms. E.

Mrs. N.

no vertigo
no fluctuating
bilateral
yes
history of
dead right ear

vertigo
fluctuating
roaring
yes

vertigo
fluctuating
none
none
numb hands

vertigo
fluctuating
none
none

time period

5 months

14 years

9 months

2 years

vertigo

no

same

same

same

fluctuating
hearing

yes

same

same

same

tinnitus

same

same

yes

yes

aural pressure

same

same

none

no

nausea
vcmitting
balance loss
headache
light-headed

nausea
vcmitting

nausea
vcmitting
headaches
incapaci
tated

ONSET OF COMPLAINTS:
vertigo
hearing loss
Tinnitus
aural pressure

LATER ACQUIRED
SYMPTOMS:

others

Comparison of the syrrptoras at the onset of Meniere's disease and later
acquired ones.
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Table 8
AUDIOMETRIC FINDINGS
CASE # 1: MRS. S.
Date:

1977

1981

1981

1981

Glycerol

none

pre

1/2 hr post

3 hr post

Ear

left

left

left

left

PTA

noderate flat loss in the low frequencies sloping to a
high frequency hearing loss.

SET

40dB

60dB

65dB

65dB

SD

92%

50%

96%

80%

LDL

90 dB

ABLB

recruitment

SISI

positive

TONE DECAY

positive at 2000 and 4000 Hz bilaterally.

ACOUSTIC-REFLEX

none present bilaterally (500-4000 Hz: contralateral).

TYMPANOGRAMS:

normal

100 dB

100 dB

CASE # 2: MR. Z.
Date:

1977

1981

Ear

left

left

Loss

moderate low frequency hearing loss

SRT

32 dB

45 dB

SD

94%

92%

ABLB

recruitment

SISI

positive (500, 1000 Hz)
negative (2000, 4000 Hz)

BEKESY

II

100 dB
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Audiometric Findings (continued)
CASE # 2: MR. Z.
1977

1981

TYMPANOGRAM

normal

ACOUSTIC REFLEX
DECAY

no significant finds

CASE #3 : MS. E.
Date

1978

1979

1981

1981

Ear

right

right

right

right

Loss

moderate low - frequency flat hearing loss.

PTA

5 dB

55 dB

SKT

0 dB

60 dB

SD

96%

MZL

40 dB

LDL

62 dB

62 dB

45%

84%

68%

70 dB

80 dB

80 dB

90 dB

95 dB

CASE #4 : MRS. N.
Date:

1977

1978

1979

Ear

left right

left

right

Loss

moderate low,
flat hearing
loss in the
left and mild
loss in the
right.

essentially no
hearing in left
ear post labyrinthectomy.

moderate flat hearing loss
post right endolymphatic
shunt surgery.

PTA

50 dB

35 dB

SRT

50 dB

35 dB

MCL

65 dB

60 dB

SD

96%

60%
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Audiometric Findings (continued)
CASE # 4: Mrs. N.
1977

1978

SISI

positive bilaterally

TONE DECAY

no significant decay bilaterally

BEKESY

type I bilaterally

ABLB

recruitment bilaterally

ACOUSTIC REFLEX
DECAY

no significant decay

1979
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loss and migraines.

The discovery of degenerative spine disease was of

paramount importance.

A person is able to walk reasonably steady if two

of the three mechanisms for maintenance of equilibrium are intact:
vision, labyrinthine function and proprioceptive reflexes frcm muscles.
A disease of the spinal cord prevents adequate proprioceptive reflexes
from the leg muscles which help in body positioning. The author hypothe
sizes that Case 4 was so severely disabled by Meniere's diesease because
only one of her equilibrium maintenance mechanisms remained intact.
None of the cases reported a past history of diabetes, multiple
sclerosis, neurologic diseases, arteriosclerosis, low blood pressure, or
syphilis.

Likewise, no patient reported any vision changes, burning in

the throat, diet changes, heavy salt use, water retention, or noise ex
posure. Case 1 had a history of head trauma and ear infections which
are thought to be related to the etiology of Meniere's disease. But,
the attending physician believed her problem was frcm allergies.

Both

Cases 1 and 2 had a history of allergies.
Conclusions
Results from this study regarding age of onset are in good
agreement with the current literature (age 30 - 60 years). Case 3 ex
perienced the first symptoms as early as age 27.

Therefore, one should

be prepared for a younger patient when performing the case-history
evaluation.
The author is hesitant to draw any conclusions regarding gender,
although the majority of cases were female. The cases were not randomly
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selected for the study. Further research could easily be accomplished
at the University of Oregon Health Sciences Center.
The health professional who first sees the Meniere's patient
should not expect to hear complaints of all four classical symptoms. In
this study, vertigo and fluctuating hearing loss were rrore cramon than
tinnitus or aural pressure at the disease onset. As the disease pro
gressed all four patients experienced tinnitus.
may never evolve, including vertigo.

Any one of these symptoms

Not only may the classical symptoms

appear at a later date, but additional complaints will occur. The evo
lution of these synptoms may range from a few months to fourteen or more
years.

The clinical implication of these findings reveals the necessity

for careful follow-up scheduling. In addition, the patient should be
counseled regarding the necessity of medical management to maintain
hearing.

It was evident that the average case waited a year or more

before seeking medical advice.
The only premonitory sign that appeared in this study was an
aura with hand numbness.

The sensation of burning in the throat was the

least significant case history question.
The audiometric findings in this study were in good agreement
with the literature review. All four patients had the expected moderate,
flat, low frequency sensorineural hearing loss.

It was also true that:

1) the left ear was primarily affected, 2) if the disease became bi
lateral, it occurred within five years, and 3) recruitment was present.
The following chart is a breakdown of the signs and synptoms
eventually acquired by the patients:
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100%

75%

fluctuating hearing vertigo
tinnitus,
recruitment,
moderate—flat loss

50%

25%

0%

aural pressure
allergies
headaches
stress related
hand numbness

diplacusis
neck pain
head trauma
ear infections

noise exposure
water retention
throat burning
vision changes

In the present study there was no relationship between Meniere's
disease and noise exposure, water retention, throat burning and vision
changes.

Yet, the author believes that all the described case-history

questions should be asked during the interview.

At the completion of

the study the author revised the order in which the case history questions
should be asked.

Each question is important for differential diagnosis.

One should also remember that synptoms may not appear until many years
later.
Results and Discussion of Diagnostic Testing
The evaluation of the patient with Meniere's disease should con
sist of audiometric testing, vestibular assessment, radiologic surveys
and metabolic studies.
Case 2 displayed the classical signs of Meniere's disease; thus,
the differential diagnosis was not difficult.

Special tests required

were limited to x-rays of the internal auditory canal and audiometric
tests.

More extensive testing was necessary for the other cases. See

table 9 for a sumnary of the diagnostic results.

See table 8 for audio-

metrics.
Case 1 was unusual in that the patient never exhibited vertigo
and fluctuating hearing loss was late in onset.

Initial tests consisted

48
of electronystagmography studies and audiometries. Audiometric results
revealed both cochlear and retrocochlear findings while electronystagnography studies were consistent with Meniere's disease.

To clarify this,

x-rays of the internal auditory canal (I.A.C.) were taken and glycerol
testing was performed. The glycerol tests confirmed the electronystagmo
graphy findings for Meniere's disease and the x-rays ruled out retro
cochlear pathologies.
Case 3 waited 2 years before seeking medical help.

She was not

able to determine which ear had the hearing loss, and she displayed un
usual electronystagmography results.

Basic audiometry revealed a loss

in the right ear, whereas, the patient believed her problems resided in
the left ear.

Electronystagmography findings suggested a vestibular or

central nervous system abnormality. More extensive x-rays were called
for including x-rays of the internal auditory canal and mastoid.

When

later electronystagmography findings pointed to a central disorder, the
physician elected to perform C.T. scans. The author is critical of
the diagnostic steps taken for this case because a thorough audiological
evaluation was overlooked. The other three cases had more extensive
testing including an ABLB, SISI, Bekesy, tone decay and acoustic impe
dance.

At a minimum, ton decay and acoustic reflex decay should have

been investigated for Case 3.
Case 4 was the most difficult to assess which is the reason her
case serves as a teaching model for interns. She noticed a decrease in
hearing sensitivity for five years before seeking treatment.

Initially

her case appeared clearcut where the electronystagmography, audiological
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Table 9
CASE:

#1

#2

#3

#4

NAME:

Mrs. S.

Mr. Z.

Ms. E.

Mrs. N.

SPECIAL TESTS:
IAC X-RAYS

normal

normal

MASTOID X-RAYS
TEMPORAL
LAMINOGRAMS

normal

normal

normal

normal

normal

THYROID FUNCTION

normal

NEUROLOGICAL

normal
normal

CT SCAN
ENG

bilateral
peripheral
lesion of
labyrinth
as seen in
Meniere's
disease.

none in
file

normal

hyperactive left
showed
labyrinth
hyperactive
normal right
right labrinth yet
poor OPK and
tracking
suggest eye
or CNS problem
re-evaluation:
possible acute
vestibular
episode (right)
or brain stem

Sumrvary of Diagnostic Tests
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tests, and case-history suggested Meniere's disease.

As time passed, her

overall health deteriorated and she became totally incapacitated by the
vertigo. She exhibited migraines, degenerative spine disease, malabsorp
tion and memory loss.

Thyroid function and x-rays were normal. When her

disease became bilateral, she underwent a ccirplete physical including
neurological exams and C.T. scans.
In summary, all four cases had x-rays of the internal auditory
canal. Cases 3 and 4 had mastoid x-rays and C.T. scans. Case 4 had an
additional neurologic exam and metabolic evaluation.
ceived a basic audiological evaluation.
testing.

All four cases re

Case 1 received glycerol

The author hypothesiszes that because the glycerol test is a

new procedure at the University of Oregon Health Sciences Center, only
the newest patients have been administered the test. The attending
physician was responsible for determining the depth of evaluation appro
priate for each patient.
in Meniere's disease.

In this study, the physician was a specialist

Due to his years of experience and diagnostic

skills, many unnecessary and costly tests were eliminated.
Discussion of Medical Treatment and Surgery
All four cases were initially treated with conservative medical
management. Cases 2, 3 and 4 later received varying degrees of surgery.
For a surmary of treatment procedures see table 10.
The literature stated that the Furstenberg regimen is almost
always prescribed for the Meniere's patient.

In the current study, all

four patients were put on a Furstenberg diet and diuretics.

All patients,

Table 10
CASE

# 1

NAME

Mrs. S.

# 2
Mr. Z.

# 3

#4

Ms. E.

Mrs. N.

TREATMENT:
Furstenberg diet
salt-free
diuretic
vasodilators
Valium
Darvon (pain)
histamines

yes
yes
yes
yes
yes
no
no

yes
yes
yes
yes
yes
no
yes

yes
yes
yes
yes
no
no
no

yes
yes
yes
no
no
yes
no

none

left ear

right
ear

right
ear

2 yrs later

3 yrs
later

one
year

SURGERY:

Endolymphatic
Shunt
Re-explore
shunt
Labyrinthectorny

left ear

Vestibular nerve
section

left ear,
right ear
to be per
formed

SURGERY SEQUENCE:
Case #4

left labyrinthectorny: left vestibular nerve
section: right endolymphatic shunt: re-do
right shunt: right vestibular nerve section.

Summary of treatment procedures.
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except Case 4 were administered vasodilators.

Case 4 was in poor health;

therefore, the side effects of vasodilators (headaches, nausea) would
have been detrimental.
Shea and Kitabchi (1973) reccmnended the following medical plan;
daily electronystagmography and audiometric testing and inhalation of a
mixture of CO2 and 0^ to increase blood supply to the inner ear.

The

author believes that this procedure is too costly, rigorous and tine
consuming for the average patient.
The relationship of stress and the onset of an "attack" is well
documented.

Brightwell and Abramson (1975) advocated counseling for

these patients.

Valium or Darvon were prescribed in 3 of the 4 cases

in the present study.
Arenberg (1978) and Weintraub (1976) stated that conservative
management is not an effective means of long-term treatment. Similar
results were obtained in this study where 3
in surgery.

of the 4 cases eventuated

The first procedure attempted was always an endolymphatic

shunt to help maintain patency of the corrmunication between the sac and
subarachnoid space.

The condition of Case 2 was stable for fourteen

years before endolymphatic shunt surgery was implemented.

And Case 3 was

stable for one year prior to surgery. Both of these patients underwent
re-exploratory surgery a few years later.
Case 4 was totally debilitated by Meniere's disease; hence,
more radical surgery was elected.

A left labyrinthectorny was followed

by a vestibular nerve section leaving the patient with a non-functioning
left ear.

A right endolymphatic shunt was performed one year later

53
Major decisions had to be made when the synptoms resurfaced in one year.
A decision was made to re-do the right endolymphatic shunt.
Case 4 is scheduled for a right vestibu1ar-nerve section.

Currently

Evidently the

frequency and severity of the synptoms are severe enough for her to
chance bilateral deafness.

Althous (1981) proported some strong opinions

concerning surgery on the only hearing ear.

He cautioned that the otolo

gist should have adequate experience with the surgical procedures and
must be familiar with his/her own surgery results. The patient must be
advised of the purposes, expectations and risks associated with the
surgery.

Althous (1981) emphasized the avoidance of potentially ototoxic

solutions during surgery and the need to keep operating time to a minimum
to prevent further loss of hearing.
Summary
Meniere's disease is typically characterized by vertigo, fluctuing to constant sensorineural hearing loss, tinnitus, recruitment and
aural pressure.

These five synptoms appeared to be the most prevalent

complaints of the Meniere's patient.

The present study emphasized the

fact that these classical synptoms are not always present at the onset
of the disease. It is also important to realize that vertigo may not
appear as seen in Case 1. In general, the disease occurs in 30 to 60
year old adults and is unilateral in nature.
The various purported etiologies have been:

idiopathic endolymp

hatic hydrops, endocrine disorders, allergies, middle-ear infections,
acoustic trauma, and psychosomatic disorders.

Allergies and stress were
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related to the onset of attacks in one half of the forementioned cases.
The author hypothesizes that Meniere1 s disease is probably comprised of
many individual factors which connected together have successive casuality.
Dolowitz (1979) stated that the basic causation of Meniere's disease lies
in the central nervous system. The predominant hystopathological feature
is endolymphatic hydrops or dilation of the endolymph-containing struc
tures of the ear.

Tonndorf (1980) reported that much of the current

pathophysiologic information is not gathered frcm fresh tissues but
rather post mortem studies.

This point is most important and helps to

clarify why Meniere's disease still remains a mystery.
A major emphasis of this paper is that Meniere's disease can
easily be confused with other disorders. One must be aware of dif
ferential diagnosis for the following: labyrinth disorders, intra
cranial lesions, multiple sclerosis, disorders of the cerebral hemi
spheres, and metabolic diseases.
Audiometric evaluation should include a battery of tests to
help rule out retrocochlear pathologies. Audiometric testing should
be performed prior to and following any surgical procedures.

Classical

audiometric findings are the presence of recruitment, type II Bekesy,
positive SISI scores, and no significant tone decay or acoustic-reflex
decay.

Although one ear is involved at first, there is a 20% chance

that the second ear will become involved, sometimes as long as twenty
years later.

Long term follow-upy for ten or twenty years, may eventu

ally reveal a higher incidence of bilateral disease. The author composed
a case-history questionnaire to be used during the audiological
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evaluation.

It was concluded that all questions on this form are per

tinent for long-term follow-up and differential evaluation.
Glycerol testing, electronystagmography studies, radiologic
surveys, and metabolic studies are important for differential diagnosis
and confirmation of Meniere's disease. By capitalizing on their
capabilities, realizing their limitations, and integrating results, one
can more closely pinpoint the origin of symptoms.

This allows for

better patient management, and appropriate referrals to other special
ties.
Treatment procedures should be based on the particular disease
entity that the individual patient is afflicted with.

With respect to

the four cases reported, the attending physician tried all possible
medical therapies including the Furstenberg diet, diuretics and vaso
dilators before attempting surgery. Once surgery was necessary, an
endolymphatic shunt was performed first.

If this procedure failed,

within one or two years, the shunt surgery was re-done. Labyrinthectorny
and vestibular nerve sections were performed on the patient totally
disabled by Meniere's disease.
Frcm the review of the literature, one can see that there are
no clean cut testing procedures which truly determine the presence of
Meniere's disease.

All the professionals that work with patients with

these synptoms have difficulty in differentiating this disease from
others with like characteristics.

In conclusion, it appears that

Meniere's disease is still a confusion.

•APPENDTPRR
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Appendix A
THE VESTIBULAR APPARATUS
Within the petrous portion of the temporal bone a series of
hollow channels, the bony labyrinth, contains the sense organs of the
inner ear.

Enclosed within these bony labyrinth channels is the mem

branous labyrinth.

Medial to the bony labyrinth is the internal

auditory canal through which the VII and VIII cranial nerves enter.
The vestibular receptors are housed within the membranous
labyrinth.

There are tv*o types of receptors: the otolith organs,

which respond to linear accelerations, and the semicircular canals,
which respond to angular acceleration.
The otolith organs are called the utricle and saccule. These
organs have patches of hair known as macula. Otoconia crystals within
the utricle and saccule are attached to the gelatinous otolith membrane.
With linear accelerations of the head the crystals remain still while
the hairs bend backwards under the otolith membrane. This bending of
hair cells triggers nerve impulses to relay the message to the brain.
The three semicircular canals are the organs which detect angular
acceleration.

The number of canals affected with acceleration depends

on the plane rotation of the head. Each canal has an area that bulges
called the arrpulla.

The ampulla contain hair cells embedded in the

crista which project into the gelatinous membrane of the cupulla.
All vestibular nerve signals travel to either the brainstem or
the cerebellum. The vestibular nerve fibers that reach the brainstem
terminate at the vestibular nuclei.

When vestibular, visual, and somatic

information is coordinated, a neural signal is sent to the eye muscle or

racial uErwg

SUPERIOR CANAL
VESTIBULAR NERVE

UTRICLE
HORIZONTAL CANAL

AUDITORY
NERVE

POSTERIOR CANAL

VEST ItlL'LAR APPARATUS consisEs of a series of f l u i d - f i l l e d sacs
And ducts. In this drawing of (he humun vestibular apparatus the
Ihree semicircular canals a r e fit t h e Icfl; clockwise f r o m t h e t o p they
arc (he superior, the horizontal and the posterior tan^l. The) arc ori
e n t e d i n ( h e t h r e e d i m e n s i o n s o f s p a c e n n d r e s p o n d (•« a n g r E i r n c c c l e r a f i o n s o f I h c b e a d . J n ( h e c e n t e r o f t h e d r a f t i n g , a r c t h e t v .o o t o l i t h

reccptors: tbr utricle (lap) and fhc saccule- The fluid h i v ^ o as codolj r;iph fills (lie apparatus; in the semicircular csnuLs the cndolj m ph
f u n c t i o n s a s 2D Inciti.'i' m a s s a n a l o g o u s t o t h e r>ft»cr>nia i r ^ s t . i U l a
the otolith receplors. Fach snniclrcular canal has r bulge, (he »mp u f l a , o n e o f w h i c h i s s h o w n I D c o l o r ; I t I s r n ! ; « r g c . d ir» t h e i l l u ^ t r a t i o o o n r a £ e 1 7 5 , A t t h e l o w e r r i g h t I n t h e d r a w i n g %\ ( h e c o c h t r a .

AMPULLA

LEADS TO UTRICLE

CUPULA
SEMICIRCULAR CANAL

111 ECU OF I HE SEMIC1RCL EAR CANAE, the ampulla, is shown
I n transparent fuU \iew </r/r) and in cross section (right). Hairs an
chored in a <n-st-shaprd surface, t'ic crista, projret Into a gclntinou*
flap cuIK-d (he cupula (color). T h e endolwwph flows through the ca
n a l b u t fcs b t o i k r d b } t b e f l o p . W h e n t h e h e a d is a c c c l t r a t e d b i ( h e

p l a n e o f ( l i e c a n a t , t h e f l u i d r e m a i n s s t a t l o n a r ) a s t h e r a na t , i n c l u d 
ing the gelatinous Hap, rotates in the direction In which the hc«td has
been &ccc)ira(e<L T h e flap and the hairs protruding Inlo it tite there
fore bent In the opposite direction. The binding of the hairs stimu
lates (he transmission of Impulse* bj ncri e cclls at base of hjir t< ttu
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Appendix B
DILATION OF THE COCHLEAR DUCT

MLXltHE'S DISEASE A \ l ) EXlHilA MI'HATH: IIYDIiOPS

NORMAL
SLIGHT

MODERATE

Different degrtt-s of dilation of the ciicMi-ar dud. A) Norniel; B) Slight; C) Minli-ratr; D) S<-\t-re.

Frayse, et al.; 1980.

|
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Appendix C
CAUSES OF VERTIGO
Otologic
Acute serious otitis media
Acute labyrinthitis
Vestibular neuronitis
Cholesteatoma
Purulent otitis media
Petrositis
Poststapedectomy syndrome
Perilymph fistula
Meniere's disease
Benign positional vertigo
Acoustic neuroma (intracanal)
Ototoxic drugs

Metabolic and hematologic
Glucose intolerance (diabetes
mellitus)
Hypoglycemia
Hypoadrenalism
Syphilis
Hyperthyroidism
Hypothyroidism
Salt-losing syndrome
Anemia
Polycythemia
Leukemia

Drugs
Central nervous system
Streptomycin
Stroke
Kanamycin
Transient ischemic attacks
Diazepam
Multiple sclerosis
Sedatives
Trauma
Opiates
Metastatic tumor
Alcohol
Primary tumor
Neuroleptics
Neurosyphilis
Aspirin
Meningitis
Nicotine
Encephalitis
Caffeine
Prochlorperazine
Fainting
Posterior fossa tumor
Vertebral-basilar-artery insufficiency Infections
Temporal lobe epilepsy
Influenza
Drugs
Herpes zoster oticus
Migraine and migraine equivalents
Measles
Vertiginous epilepsy
Mumps
Syphilis
Neck
Trauma
Cardiac
Osteoarthritis
Arrhythmia
Subclavian-steal syndrome
Myxoma embolization
Vertebral-artery insufficiency
Aortic stenosis
Bradycardia
Carotid-artery disease
Poor
pump efficiency
Thyromegaly
Hypertension
Orthostatic hypotension
Other
Temporomandibular-joint syndrome
Heat stroke
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